Many patient education guidelines for teaching heart failure patients recommend inclusion of the family; however, family-focused interventions to promote self-care in heart failure are few. This article reviews the state of the science regarding family influences on heart failure self-care and outcomes. The literature and current studies suggest that family functioning, family support, problem solving, communication, self-efficacy, and caregiver burden are important areas to target for future research. In addition, heart failure patients without family and those who live alone and are socially isolated are highly vulnerable for poor self-care and should receive focused attention. Specific research questions based on existing science and gaps that need to be filled to support clinical practice are posed.
The concept of family is highly relevant to self-care, and a recent framework published by Grey and colleagues 2 outlines the relationships among family factors, individual, and family selfmanagement of chronic illness. Using a structure, process, and out-comes framework, the model identifies family structural variables as risk and protective factors that influence individual and family self-care and self-management behaviors as part of health promotion or chronic disease care. These behaviors, such as healthy eating or medication-taking activities, then lead to clinical outcomes. Family functioning (which has dimensions of adaptability, problem solving, and communication and roles) in this model also is viewed as an outcome of self-management; however, in other chronic illness populations, family functioning is often understood as a precursor to effective self-care. Regardless of where it is placed in models, when family functioning is not optimal, managing a complex self-care regimen, such as that prescribed for HF patients, will not be as effective as it could be. Better family functioning and structure leads to better over-all family health in HF families. 3 Many educational interventions fail because the family and social contexts in which the individual with chronic illness is to perform self-care have not been taken into account. Some family characteristics have been linked to poor chronic disease process and outcomes, and a greater understanding of these factors in HF is needed. The ones considered most powerful and consistent across chronic illnesses and age include poor conflict resolution, poor problem solving, low relationship satisfaction, high conflict and criticalness, high hostility, and low congruence in disease beliefs and expectations. 4, 5 The review of the HF literature in relation to these family factors suggests that more effort has been exerted toward studies examining the relationships between family context and self-care variables than testing interventions. A list of family concepts that are likely to affect self-care in HF patients is presented in Table 1 .
Family Context and Self-care Family Structure and Relationships
There is growing evidence that social support is associated with better outcomes of cardiovascular disease in general. Frequently, marital status is viewed as a proxy for social support. As has been noted in studies of other cardiac populations, social isolation and living alone are associated with increased HF mortality and morbidity. Increased morbidity in unmarried HF patients has been reported, 6 and this association persists even when controlling for possible contributing factors, such as depression and HF severity. 7, 8 Patients with HF who are not married report greater depression, 9 lower quality of life especially with regard to future expectations, 10 and more rehospitalizations. 10, 11 The mechanism by which marital or partnered status affects such outcomes is believed to be through social support for enhanced self-care.
Some evidence for this is found in a recent report by Chung and colleagues, 12 who examined medication adherence, an important self-care behavior for HF patients, by comparing patients with and without a spouse. Patients with a spouse took 90% of their HF medications as prescribed, whereas patients with-out a spouse took only 80% of medications as prescribed. In addition, patients with a spouse took more doses on schedule more often than patients without a spouse. Even though taking medications on time was a problem in both groups, patients with a spouse took 70% of medication on time, but patients without a spouse only took 49% of doses on time. 12 The quality of the relationship may be more pertitinent than marital status alone for predicting some HF outcomes. Coyne and colleagues 13 conducted a 4-year follow-up of HF patients, about 32%of whom were in New York Heart Association (NYHA) class III and IV and examined marital quality using home assessments, interviews, and videotaped interactions that were scored according to a standard coding system. Marital quality assessments included aspects of marital satisfaction, marital routines, useful illness discussions, and positive/ facilitative rather then aversive interpersonal behaviors. Marital quality and NYHA class were independent predictors of 4-year survival, although the impact of marital quality was stronger for women than men. Rohrbaugh and colleagues 14 followed the same cohort for 8 years and found that NYHA class was again a predictor; however, marital quality predicted 8-year survival only for women. A number of other psychosocial variables such as optimism, neuroticism, and hostility were examined, and only self-efficacy for managing HF was a predictor of survival. The findings of these 2 studies suggest that marital quality, defined as talking about the illness and positive interactions, has prognostic significance for survival with HF, and these interactions are more relevant to women with HF than men. A number of unanswered questions are raised by these studies, such as the influence of medications, the one-time assessment of marital quality versus examining the marital trajectory over time, the underlying mechanisms, and the influence on self-care. Nevertheless, the data underscore the significant prognostic implications of the quality of family relationships.
Family and Social Support in HF
Social support from family and friends has been linked to lower readmission rates and better medication adherence, whereas lack of emotional support and living alone is related to psychosocial distress in HF patients. 11, [15] [16] [17] [18] [19] A focus group study of perceptions of HF patients on measured medication adherence revealed that social support from family and friends as well as confidence in and communication with providers were perceived to facilitate medicationtaking behavior and knowledge. 20 The literature is limited in studies that actually measured self-care behaviors and social support. In addition, variations in the approaches to defining and measuring social support in HF studies limit the usefulness of translating findings into interventions. 21
Family Communication and Self-care
A number of studies have provided evidence that family support has a positive influence on adoption and maintenance of health behaviors. 22, 23 In contrast, perceived family criticism is associated with adverse health behavior and relapse in diet and health behaviors in patients with diabetes, attempting weight loss, and asthma. 24 Considerable family research has documented the deleterious effect of personal and rejecting criticism on children and patients with schizophrenia, bipolar disorder, depression, diabetes, and obesity. 25 Criticism provokes distress and reduces the ability to cope with the confronting illness, and it is theorized to be related to overall family functioning. 25 Autonomy support, a concept from self-determination theory, 26, 27 is viewed as being the opposite of criticism in terms of the tenor of communication patterns. Autonomy support from family members, health providers, and significant others promotes a sense of choice that allows individuals to engage in behavior according to their values versus doing certain things because of controlling demands or threats from others. 27 Patients who perceive their family members as supportive, encouraging, conveying confidence, and providing choices engage in more positive health behaviors and behavior change. These communication influences from the family on health behaviors are similar to the effects seen with physicians who use autonomy supportive approaches. 28, 29 Autonomy supportive communication and approaches can be taught to spouses, partners, and adult children who might serve as caregivers in HF. 30 Perceived family criticism, coercive language, and control are thought to negatively influence an individual's health behaviors through depression, 24, 25, 31 and depression is associated with poor adherence to self-management and health behaviors in a number of chronically ill populations. 32, 33 In HF patients, mental health status has been associated with overall adherence to the self-care regimen and specifically with diet and exercise adherence. 34 Some controversy exists, however, in that one study did not show a relationship between depression and exercise adherence, 35 whereas another study reported that anxiety was more pertinent than depression in adherence to self-care behaviors in HF. 36 The different levels of depressive symptoms in the studies may have accounted for the varied findings.
Role of the Family and Symptom Management
Family members who are involved in symptom evaluation, interpretation, and response can alter the process the patient is experiencing. 37, 38 Lack of cooperation and/or concern about causing worry among family members and cardiovascular patients has been shown to lead to inaction when intervention was actually necessary. [38] [39] [40] [41] In other chronic illnesses, discordance between patient and family members has been associated with higher levels of distress within the dyad, 42 overestimation of symptoms such as pain intensity, 43, 44 and higher levels of fatigue and anger. 45 Focus group discussion with HF patients and family members regarding symptoms and approaches revealed similar perspectives between patients and family members on the most common symptoms such as dyspnea, fatigue, and emotional distress with the exception of differences in perceptions of cognitive deficits of concentration, attention, and memory. 46 Family members tended to identify cognitive changes more frequently than the HF patients.
A current study being conducted to examine congruence in symptom assessment between HF patient-family members has revealed some interesting preliminary findings. 47 In one dyad, congruence was present for frequency and severity of depressive symptoms but not for certain physiological symptoms such as dyspnea at rest. In another dyad case, the HF patient and family member were discordant on assessing the frequency and severity of lower extremity swelling and fatigue. It may be that some symptoms are more salient for the patient than family member, and the theoretical factors involved in the level of congruence may include such things as family functioning and communication as well as education for HF symptom assessment. 47 Examination of the full set of data from this study should prove enlightening.
HF Caregiver Burden and Outcomes
The responsibilities for providing care for a chronically ill family member can be overwhelming, may lead to exhaustion and depression, and can affect the health of the caregiver. 48 Informal caregivers of HF patients are involved in care-giving tasks related to monitoring complex medical and self-care regimens, assisting with low-sodium diets and fluid management, assessing and managing symptoms (eg, shortness of breath and disturbed sleep), and dealing with frequent hospitalizations of patients and increasingly complex treatment devices. 49 Family members providing care for HF patients have indicated that it is difficult, demanding, and associated with increased caregiver stress and anxiety and reduced QOL. [50] [51] [52] [53] [54] Increased perceived caregiver burden is related to higher levels of caregiver depression as well as HF patient depression. 55 The prevalence of emotional distress (eg, depression and anxiety), low perceived control, and negative perceived caregiving outcomes are comparable to those caring for patients with chronic conditions known to detrimentally affect informal caregivers. 49, 52, 56, 57 Caregivers of HF patients have indicated that they have specific needs and desires for improved patientpartner communication 58 ; involvement with others to reduce social isolation 59 ; and greater understanding of the condition, treatment, prognosis, and services available to them. 60 Caregivers of elders also report issues of social isolation and do not perceive adequate ongoing professional support or resources for implementing the self-care regimen or understanding the trajectory of HF. 61, 62 Barnes et al 61 noted in a study of caregivers of elderly HF patients that, like other chronic illnesses, caregivers tend to be women, and for HF patients, they may be elderly women with multiple health problems of their own. All of these factors have the potential for negative influences on family self-management of HF if left unaddressed.
Caregiver burden is a salient outcome of HF care, but it has not been well studied and is not tracked clinically. Caregivers of HF patients are required to do many activities similar to caregivers in other chronic illnesses, but these tasks differ from caregiving with dementia and stroke patients, for example, in that many of the recommendations for HF patients may benefit the caregiver as well, such as decreasing dietary sodium and increasing physical activity. Caregivers must be motivated to make changes as well, or it will result in increased work such as cooking separate meals. HF caregivers report that it takes extra time to shop for low-sodium foods until they establish a routine and, many times, adjust their own schedules to support patients in their daily activities. 58 Families can become frustrated that HF patients do not take care of themselves and especially when nonadherent behaviors result in hospitalizations, which are stressful on both the patient and family caregiver. A recent study has noted the increased vulnerability of spousal caregivers when their partners with HF are hospitalized. 63 If the HF patient can be motivated to establish strong and consistent self-care behaviors and is able to remain out of hospital, then caregiver burden may be lower. Caregiver burden also is influenced by the support the family member gets from other family members as well.
Other caregiver factors may influence optimal self-care in HF and outcomes. For example, spousal self-efficacy (ie, spousal confidence to manage the various aspects of HF regimen) has been related to HF patient survival. 14, 64 Negative caregiver problem-solving abilities have been found to be significantly predictive of higher levels of depression and decreased life satisfaction in the patient with HF. 65 Thus, the caregiver's preparation, confidence, and problem-solving approach influence the self-care outcomes directly or may possibly affect the patient's emotional state and their subsequent self-care activities.
Caregivers may experience increased burden when new devices or treatment practices are introduced, 66,67 and, for example, a study of home-based exercise to improve functional status of the HF patient resulted in increased caregiver burden. 68 Caregivers may also experience distressing symptoms such as sleep difficulties related to the HF patient's sleep apnea or sleep difficulties. [69] [70] [71] 
A Family-Focused HF Self-care Conceptual Framework
To synthesize the literature, a conceptual framework that depicts the relationships among the antecedent individual and clinical factors, processes of HF self-management, and outcomes of HF self-care in a family context is posed (see Figure 1 ). Self-management, that is, those activities that involve self-care decisions and actions around the recommended HF self-care behaviors, is viewed to be influenced by individual characteristics (age, sex, ethnicity, preferences, and patterns); the HF patient's clinical characteristics (severity of illness including NYHA class and ejection fraction, cognitive status, comorbidities, and complex selfcare regimens such as managing a diabetic diet as well as low-sodium diet); the HF patient's behavioral characteristics such as motivation, self-efficacy or confidence, mood states, and ability to attend to the behaviors that might be altered by depression or anxiety; and the prerequisite knowledge and skills to perform the behaviors. For example, appropriate dietary self-care requires understanding the role of dietary sodium in HF, recognizing high-sodium foods and alternatives, and acquiring skills of label reading and alternative food preparation. Outcomes of successful self-management and self-care include markers of adherence accompanied by improved functional status in both physical and psychological states. More distal outcomes are likely to include reduced health resource use and cost of care-as self-care behaviors have been linked to these outcomes.
All of this self-management and self-care activity usually takes place in a family context. Thus, the family structure, family functioning (eg, communication, adaptability, and problem solving), and family support are hypothesized to specifically influence the HF patient's behavioral characteristics as well as directly affect self-care. 31, 64, 65, 72 Caregiver outcomes are important as well and include caregiver burden and health status. 49, 57 In many of the HF caregiver studies, the focus has been on emotional state; however, physical health is also important, especially with elderly caregivers. The model provides direction for family-focused interventions that target the HF patient and family knowledge and skills, family support and functioning, motivation, and behavior, as well as the family context to improve self-care and, ultimately, overall outcomes.
Intervention Studies
Only 2 intervention studies related to HF families and self-care were found in the current literature. One is the report of a pilot study on a family partnership intervention to promote adherence to dietary sodium, 73 and the other is a qualitative report of an ongoing family dyad group intervention led by a clinical nurse specialist. 74 Both of these projects are described here with identification of their contributions to the state of the science in the area.
Using the framework described above, a randomized study comparing an education and family partnership intervention was conducted with 61 HF patient and family member dyads for its effect on dietary sodium self-care behaviors and adherence. 73 Dyads randomized to education received in-depth information from a nurse expert and a dietitian on dietary sodium, food preparation techniques, shopping and food selection, label reading, making healthy choices when dining in restaurants, and low-sodium food alternatives. Dyads randomized to the family partnership intervention received the same educational information plus additional counseling on how to enhance family support, use autonomy support approaches, and provide HF patients with choice and empathy. 30 Dietary sodium adherence was measured by 3-day food records analyzed using a computerized program for nutrients, and a 24-hour urine specimen was analyzed for sodium at baseline before intervention and again at 3 and 6 months. Data analysis using regression models to predict 3-month urine sodium revealed a significant group-by-time interaction (P = .03) when accounting for time-varying measures of body mass index. The family-focused intervention was deemed as superior to education alone in reducing dietary sodium intake in persons with HF. Because both groups increased equally in knowledge, the effect was not attributed to increased information alone, and the family partnership group showed a trend for decreased perceived criticism by the HF patients.
This intervention had several strengths in that it assured that education was provided to the family member considered as the person who was most involved in the HF patient's activities related to their self-care and was a theoretically driven intervention. It was well received by patients and family members. However, follow-up measures at 6 months revealed that the improvement in dietary sodium intake was not retained, indicating the need for a stronger and more sustained family intervention. 75 This family partnership intervention is now being tested in a larger clinical trial with a more diverse population and with the addition of education and family partnership booster sessions to determine the effect on dietary sodium and medication adherence. 76 Duhamel and colleagues 74 conducted a qualitative evaluation through semistructured interviews, with 4 dyads participating in an experimental study of a family systems nursing intervention. The intervention was theoretically based and designed to focus on the interaction between family members and on the relationship between the course of HF and the family dynamics. Content analysis of the interviews suggested that the family nursing meetings allowed the couples to obtain a better understanding of each other's experiences, revealed suffering from the perspective of each member of the dyad, and enhanced understanding of each other's behavior. For example, by understanding the illness more, wives expressed more confidence, less worry, and greater support for the HF patient. This ongoing study will make a valuable contribution to the understanding of family dynamics in HF and may have implications for approaches to enhance family self-care.
Summary
Based on the review of the literature, several important conclusions can be drawn. First, the structure and nature of family relationships are important to mortality and morbidity in HF, and, although the exact mechanisms are unknown, one study demonstrated that structure in the form of marital status was important to medication adherence. Second, as we try to make our disease management programs more efficient, effective, and cost-effective, it is clear that those living alone are a vulnerable group to target. Third, isolation leads to depression, and in some studies, depression was related to poor self-care behaviors. Fourth, for family members and informal caregivers, caregiver demand and burden are high, which leads to increased caregiver and patient depression. Fifth, caregiver factors such as self-efficacy for the role as HF caregiver and problem-solving abilities influence self-care and patient out-comes. And finally, although family interventions have yielded improved outcomes and lower patient hospital readmission in other serious and chronic illnesses, [77] [78] [79] there are few family-tested interventions in HF. Thus, the replicated evidence for guiding practice on specific HF family interventions is in its infancy, and much work needs to be done to identify what components of patient education and counseling are most likely to lead to the best outcomes for HF patients and families.
Researchers may want to test family interventions similar to those used to address other chronic health problems, which have generated evidence that a family-oriented approach is often more successful than patient-oriented interventions. 80 The existing literature on family and HF self-care is limited by cross-sectional approaches in that most conducted only short-term or one-time assessments of family functioning, perceptions, and caregiver burden. Longitudinal studies that examine the family and self-care trajectory over time and the reciprocal relationships between the self-care demands and changes in family functioning would be enlightening. Few of the studies have conceptual frameworks or compare targets of change to determine which has biggest effect on clinical outcomes.
Recommendations for Future Research
In addition to family research that examines genetic and other markers for HF prevention, clinically relevant studies that are theoretically based but behaviorally focused are clearly needed to promote appropriate understanding of HF self-care. Key research areas for future investigations that build on the existing literature and address gaps in knowledge are listed in Table 2 . For example, what family variables can be relied upon to improve self-care and which ones are likely to lead to detrimental self-care? If marital quality or family functioning is important to self-care behaviors, how should these be treated in research and clinical practice? How should social support best be tailored to those who are socially isolated and at risk for poor self-care? Dyad and family-based studies are complex and have additional challenges related to methods, recruitment of dyads, analysis of data, and increased costs. 81 However, family-focused interventions that have been effective in other chronically ill and cardiovascular patients may be good models for HF. Likewise, interventions focused on improving caregiver self-efficacy and problem solving and reducing caregiver burden should be tested for the impact on improving self-care. In addition, because family structure, function, and roles are influenced by culture and world views, which in turn influence self-care behaviors, the meaning of HF and behaviors in families of various ethnic groups should be explored. Finally, as HF disease management incorporates more technology, automation, and Web-based intervention methods in the home, how will family variables influence its success and what is the impact of such technology on HF families?
A comprehensive set of behavioral approaches to deliver family interventions exists, including literature on conflict resolution, problem solving, communication theory, and family therapy; however little is used in HF self-care approaches because the greatest emphasis has been on trying to influence individuals to change their behaviors. Because cognition and motivationtwo factors essential for self-care behavior-are interwoven with family and social situations, it is time to reconceptualize HF self-care as a family phenomenon. Framework for heart failure self-management and family variables. 
